Evidence for a luteinizing hormone surge center in the hypothalamus of the pig.
Studies were conducted to determine whether there is an LH surge generator in the hypothalamus of the pig. In experiment 1, 157-day-old ovariectomized (OVX) gilts received 1.5 microg estradiol benzoate (EB)/kg BW i.m. every 12 h from 0 through 24, 48, 72, or 96 h. Blood was sampled every 6 h from 3 to 36 h and every 3 h from 36 through 144 h. One of 3, 4 of 4, 4 of 4, and 2 of 3 gilts displayed an LH surge after treatment for 24, 48, 72, and 96 h, respectively. With the exception that time to maximum LH concentration was greater in gilts treated for 96 h than in those treated for 72 h (p < 0.05), parameters of the surge were similar among all gilts. In experiment 2a, an Alzet osmotic pump containing EB or vehicle was inserted s.c. behind an ear of 124-day-old OVX gilts, resulting in the following daily doses of EB: 0, 0.75, 1.50, or 3.00 microg/kg BW. Blood was sampled at 0, 2, 4, 6, and 8 h and every 8 h thereafter through 168 h to evaluate surge secretion of LH, and every 15 min for 8 h starting at 168 h to evaluate pulsatile LH secretion. Zero of 3, 0 of 2, 3 of 3, and 3 of 3 gilts displayed an LH surge after 0, 0.75, 1.50, and 3.00 microg EB/kg BW, respectively. Parameters of the surge were similar among gilts. Pulsatile LH secretion, evaluated 7 days after pump insertion, was significantly suppressed for estradiol-treated gilts compared to controls. In experiment 2b, at 182 days of age, 10 gilts used in experiment 2a plus 2 additional gilts in the original group prepared but not used for experiment 2a, were randomly assigned in groups (n=3) to the following daily doses of EB: 0, 0.19, 0.38, or 0.75 microg/kg BW, administered again by osmotic pump. Treatment and blood-sampling schedules were the same as in experiment 2a. Zero, 0, 1, and 2 gilts displayed an LH surge after treatment with 0, 0.19, 0.38, and 0.75 microg EB/kg BW, respectively. Parameters of the surge were similar among gilts that displayed an LH surge. Pulsatile LH secretion was significantly suppressed for estradiol-treated gilts compared to controls. Thus, the LH surge resulted from positive feedback stimulation of a specific surge generator rather than attenuation or dissipation of negative feedback inhibition of estradiol on a pulse generator.